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© Treatment of diseases caused by retroviruses. 



© The use of a natural or synthetic ofigo-or polysaccharide having at least one S-oxoacid group attached to the 
saccharic carbon atom through a linking group of lower molecular weight or a pharmaceutical^ acceptable salt 
thereof for the manufacture of a medicament for treatment of diseases caused by retroviruses. 
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IggATMENT OF DISEA^ CAUSED BY RETROVIRUSES 
QELD OF THE INVENTION 

P--^ -ease, cause, by ^Vuse, More 

active ingredient a natural or synthetic dSo^SSZLS^ 9 veteTinar Y medicament) containing as 
to the saccharic carbon atom through a r^ r^ ^ . ^ * ,e3St 0ne ^° xoacid Qrwip attached 
acceptable sa.t thereof and ametnX l^SL^Z^J^T^ ™'' 9ht 0r a #™***c£ 
especial.y AIDS (acquired immune deficE^ Z dTome ^C^^T^ ^ ^ 
genera, lymphadenosis, and A.DS-virus earned ^s^ meScament PGL 

BACKGROUND QF THE INVENTION 

PO^e^^^^ 

on the base of template RNA of the vfrus self-repl.cation for synthesizing complementary DNA 

avian sarcoma virus. avian 

gumea pig type C virus, hamster type C virul ^.mL^ 8Ukem ' a VinJS " murine sarcoma virus, 

feline type C vims, ovine leukemics ^^iSSST l^T'* fe " ne S8rc ° ma ™ s 
Mason-Pfizer virus, simian sarcoma virus Smfen T lZ * ^ ^ type C virus ' simian '^emia virus. 
Among those infective to human. ^^^S^T^ 1*°°" ^ ° *«■ "* *» "' te - 
lymphotropic virus type I (HTLV-I). andTpe ll7 HT tvS? ^ ^ l*^ 3 (ATLV >' or huma " T- 

especiaJly in the west part, but the effe^eTeaLe^i^ I"**" ' eUkemia abounds in J ^ 
has not been established, treatment containing prevention and therapeutics of the disease 

PASSES — " — — o.ne 

a retrovirus has iHSStT^iS^ "52^* ^ ^ «^ ^ 

iymphonode syndrome). * S 3 causabve virus for Kawasaki disease (mucocutaneous 

World-wide interests have been focused on Ainc m , 
syndrome characterized by recuTnt XlSc infect , unfavorabte P™9"°s's. It is a clinical 
tococcal meningitis, disseminated toxoplas^oSsf JSZZ 5f preumocvs « s preunonla. cryp- 

and induces a high mortality more ^^ofjT^"^'^ " a " reSSlve ^ 

n oTdeT tolr TO*** deSfr ° yed ^eTnfeSX n v^ mmUne ^ * * *° * own 
K ^ « POU ^ AIDS _ 

S ^re^on S ~ « ^ ~ ^SeSsTvS 
•ysis fexpl^ with HTLV-III foHowed by causing can 

sulfonate group (-SO,-) or mucopo ysa^Kes ESS"" ? ** ^ C8rtaln Polysaccharides teZ 
esterified substances were added ^^^Smen^vS3^' DUP " ** addit, ' 0n ^ suHuri ° «* 
1 eel's and viral replication were strongXTnhiSS wSS ISS* " * e infec1ion <* HTLV-BI on 

Further, the prBS ent inventors demonsS nSt "If "J**™*^ any toxicity to the cells, 
.anscriptase of the _ in viho. and Z^^re^^^T^ * ~~ 
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RELATED DISCLOSURES 

Among the sulfuric acid esters of polysaccharides, dextran sulfate with lower molecular weight has long 
been commercialized as an antilipemic or anti-arteriosclerosis agent. Also, dextran sulfate with relatively 
higher molecular weight is known to have an inhibitory action against herpes virus. (European Patent Laid- 
Open Publication No.0066379). However, since the herpes virus is a DNA virus, its replication is absolutely 
different from that of the retrovirus which depends entirely on reverse transcriptase for synthesis of DNA. 
Accordingly, the effectiveness on herpes virus does not necessarily mean the effectiveness on retrovirus 
alike. Furthermore, dextran sulfate with lower molecular weight less than 10,000 was found to be almost 
ineffective on herpes viruses. 

Among the mucopolysaccharides or these sulfates, chondroitin sulfate is commercialized as a drug for 
sensorineural hearing impairment, neuralgia, lumbago and chronic nephritis, and also as a cornea-protective 
ophthalmic solution. Keratan sulfate is obtainable from the cartilage, teichronic acid from the cell walls of 
Bacillus subtilis , hyaluronic acid from shark skin, whale cartilage, or from human serum, heparan sulfate 
from bovine liver or lung, and chitin from arthropod or from fungus or yeast, respectively. The preparation 
process for the further sulfuric acid esterified compound of chondroitin sulfate is described in Japanese 
Patent Publication (JP, B2) No.9570/1971. 

Heparin is known to inhibit various enzymes in vitro , e.g., DNA polymelase of phytohemagglutinin 
stimulated human lymphocytes and reverse transciptase of simian sarcoma virus (Cancer research, 38, 
2401 - 2407), but is not proved to inhibit the viral infection of cells. 



SUMMARY OF THE INVENTION 

In one aspect, the present invention provides a method of treatment of diseases caused by retroviruses 
which comprises administering an effective amount of a natural or synthetic oligo-or polysaccharide having 
at least one S-oxoacid group attached to the saccharic carbon atom through a linking group of lower 
molecular weight or a pharmaceutically acceptable salt thereof to a subject in need of such treatment 

In another aspect, the present invention provides a use of the above oligo-or polysaccharide or a salt 
thereof for the manufacture of a medicament for treatment of diseases caused by retroviruses. 

In a further aspect, the present invention provides a pharmaceutical composition comprising the above 
oligo-or polysaccharide or a salt thereof as an active ingredient in association with a pharmaceutically 
acceptable carrier, diluent or excipient 



BRIEF EXPLANATION OF THE DRAWINGS: 

Rgs. 1-7 show the reverse transcriptase inhibition activities of the test substances in Example 1 . 

Fig. 8 shows the reverse transcriptase inhibition activity of the test substance in Example 2. 

Rgs. 9 - 15, 16 - 22, and 23 - 29 show the effects of the test substances on cell growth, viability, and 
infected cell rate <%) of MT-4 cells infected with HTLV-HI, respectively, in Example 3. 

Rgs. 30 - 33 show the reverse trascuptase inhibition activities of the test substance in Example 5. 

Rgs. 34 - 37, 38-41, 42 - 45 show the effects of the test substaces or cell growth, viability, and 
infected cell rate (%) of MT-4 cells infected with HTLV-HI, respectively, in Example 6. 

Rgs. 46 - 48 show the effects of heparin on cell growth, viability and infected cell rate of MT-4 cells 
infected with HTLV-III, respectively, in Example 7. 



DETAILED DESCRIPTION AND PREFERRED EMBODIMENT 

The term "treatment" herein is intended to cover all controls of disease including prevention, sustantion 
(i.e. prevention of aggravation), reducing (i.e. alleviation of conditions) and therapy. 

The retroviruses includes all viruses having RNA and reverse transcriptase as the basic components 
including those exemplified above. 

The diseases referred to herein cover all the diseases caused by retroviruses, including those bearing 
or not bearing the aforementioned virus name. Important diseases are the diseases caused by AIDS- 
viruses. 
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The oligo-or polysaccharide usable in the Dressnt 
group attached to the saccharic carbon atom mroLTa n n Z " ^ ^ * *"* ° ne S -° XOacid 
or polysaccharide may be natural or symhetfc VSFSJFZ W8ight Such 0,i 9°- 

•5 a?d y ^ Charide fe ° btainab,e fr0m a suTas^? m *L lntend ^ to ^ ** ^ 

s and other means. The term "synthetic" is intended to m«f„ m ' Croor9an,sm or animal by extraction 
synthetically, for example, by introducing ^ZZ^ l^™ is obtainable 

EttSSSS^^ po,ysaccharide which has or 

charides finKed ^ef^tam^^ TSZ^T™" 0 ^ ^ " P to *« — c- 
70 * re t° f *• monosaccharides may £j ^ £££££ 2?*" *" m ° nosaccharid ^ °"e, tw^r 

one_and normally up to four S-oxoacid groups the monosaccharides may have at least 

W ^S3¥?^ SU "° 9r ° UP C " S0,H) hydroXySU ' finy ' 9r ° UP ( " S0 - 0H )- Arable S- 

t^^P^^ mo ^cSe" ^rSnSin^aoST^^ V member ° f ^hydrofuran or 
The linking grouD 0 f lower mni^.,,-,. fr/ me 0,l 9o-or polysaccharide. 

2££? - a mo,ecu,ar w * 9ht from — « srese; 55S s~ 

J^^^^'fflStS L S p1an n t a ri PO, ~ de ^ « ~ « "V-ogen 
^22- 3 Ptent ° r 3 microorganism ' ' S formed by esterifying a polysaccharide 

(inCudlngsSl^ iTSX^^STTZ " ""»-*• monosaccharide 

n-trogen. Examp.es of the ^no^S' ^ ~"tain a trace ^ ou m of 

glucose, galactose, glucuronic acid. gtf5u25?2d nSn ^ Xy '° Se ' «**»••. rhamnose. fucose 
* carrageenan (galactan su«fate SSSfl ^ n-Ml **«lS5 
sulfate obtainable from Laminaria brown seaweed) fS LS * ^ ne ' la - etc "> 31,(1 ^coidin (polyfucose 
carrageenan. etc. which have the " drfferen^S'J ^ *" mCludes "Carragheenin. X-carraVeWaT* 
includes those to be obtained b £Zc ^ J*? ^ ^ Synthetic PO'vShSde 

hydrolyzate thereof, dextran which is prJu^ t^^JJ 0 ^^' Starch «* 
havrng the molecular weight of 500 - SoOTOO (.^S^ P** 8 ' ^^^0 thereof (ustSly 
most suitably 3.000 - 8.000. e.g.. 7 000 • , BOM) 8nd 3 °°' 000 ' P^ferably 2.000 - 10 000 

arab'C tragacant gum. etc.). olant m^, ^^'l^^"' **Mose, Plant viscous liauids fnnm 

^epia schEberi. etc), vfecous Bq^fo? JS^ES fr ° m HibisctJS esculentus . 2o£ 

polysaccharide derived from microorganism nTnTnaT nTSn ^ (a,giniC acid - '^"arin. ^ 

(dextran sulfate, cf.. European Patent LaJo^pen ^PubT^ ^* *^ ^ inc,ude known ones 

may be produced in the same manned asTjJ rtSTSJlT"^ ^ ^ 7,16 novel ^ 

shown, as follows:- We known ones - ^ example of the preparation process fe 

« -S^siirss ^ssr^i- ;r d r me whi,e —* t ° - 

hydrogen sulfate group (-O-SC^H) and fe fomT^h™^ * Synthetic Polysaccharide having at least me 

Within this class, a preferafate ^M^^uZ^^? * obtained from an InSa. 

charid e 0nc|udjng Qr NH^S^iSSS'S^ ^ " C ° mpOSed * «*» H 

un,t non-amino sugar or an acid deriv^vl fhZ^ T ' n,S contain as another reDeafinn 

preferably N-acety.ated) derivatives include oSET^K^. amin °- su 9 ar ""it or its N-acyTatJ 
and sulfuric acid ester or partial hydroly^e ***»™*". N-acetylated derivatives oMhem 

(Preferably, hexulonic acid) irJua^co^ * monosaccharide or 

9 cose. gaJactose. glucuromc acid, iduronic acid, etc The 
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mucopolysaccharides containing such repeating unit include heparin, keratan sulfate, chondroitin-4-sulfate, 
- chondroitin-6-suIfate, dermatan sulfate, teichuronic acid, hyaluronic acid, heparitin sulfate, chitln, and their 
partial hydrolyzates, modified derivatives (e.g., partial acylated products), and synthetic polysaccharides 
containing the repeating unit such as above. 

The mucopolysaccharide polysulfates are defined as the products which are synthesized by additional 
sulfuric acid esterification of the above mucopolysaccharides having sulfate group. This esterification may 
be carried out, for example, according to the procedure described in Japanese Patent Publication 
No.9570/1971. In general, the esterification is carried out by treatment of the mucopolysaccharides with one 
of sulfaing reagents such as concentrated sulfuric acid or chlorosulfonic acid. 

These reactions are usually carried out with or without a solvent at low temperature. The reaction 
product is separated by conventional procedure, e.g., neutralization, concentration, precipitation, re- 
crystarization, chromatography, etc. 

The term "pharmaceutically acceptable salt" is intended to mean that the salt has the biological activity 
of the parent compound and is not unusably toxic at the administration level. Such salt includes the salt of 
inorganic base such as sodium salt, potassium salt, ammonium salt, etc., and salt of organic base such as 
diethanolamine salt, cyclohexylamine salt, amino acid salt, etc. These salts are produced from the 
corresponding acids by the conventional procedures. The above oligo-or polysaccharides and their salts 
may be solely used or as a mixture with the metal salts such as zinc, aluminum, etc. The oligo-or 
polysaccharide should be administered at a dose sufficient to produce the effect for the desired treatment. 
For example, the dosage of the sulfates of the above polysaccharide or their salts sufficient to produce 
blood concentration for anti-virus activity is generally 0.2 - 200 mg/kg, preferably 0.5 - 100 mg/kg. In the 
case of human, an amount of about 10 mg - 10 g/day, preferably about 50 mg - 5 g/day, is administered in 
1-4 divisions a day, or as a sustained release form. The administration route can be optional such as oral, 
rectal, nasal, local(including sublingual), injection(including subcutaneous, intracutaneous, intramuscular and 
intravenous), inunction etc. Preferable route is selected depending on various factors including kind of 
active ingredient, conditons and age of patient, severity of infection etc. 

The dosage of the mucopolysaccharides or their polysulfate or the salts thereof sufficient to produce a 
concentration for anti-virus activity is generally 0.2 - 200 mg/kg, preferably 0.5 - 100 mg/kg. In the case of 
human, an amount of about 10 mg - 20 g/day, preferably about 50 mg - 10 g/day is administered in 1 - 4 
divisions a day, or as sustained release form. 

The administration route can be optional such as oral, local, injection, inunction, etc. 

For administration, the effective ingredient may be mixed with a pharmaceutical carrier such as organic 
or inorganic solid or liquid excipient e.g. suitable for internal administration or injection, and administered in 
the form of the conventional pharmaceutical preparation. Such preparation includes solids (e.g., tablet, 
granule, powder, capsule, etc.) and liquids (e.g., liquid, emulsion, suspension, etc.), and ointment The 
above carriers include starch, lactose, glucose, sucrose, dextrin, cellulose, paraffin, fatty acid glyceride, 
water, alcohol, gum arabic, etc. If necessary, auxiliary, stabilizer, emuisifier, lubricant, binder, pH regulating 
agent, isotonidty agent, and other additives in ordinary use may be added. 

The toxicity of the above oligo-or polysaccharide is extremely low. For example, the acute toxicity 
(LDso) of sodium dextran sulfate (molecular weight 7,000 - 8,000, S-content 17-20 %) is 21,000 mg/kg 
when orally, and 4,500 mg/kg when intravenously administered to mice. The acute toxicity (LD») of sodium 
chondroitin sulfate is 4,000 mg/kg or more when intraperitoneally, and 7,500 mg/kg or more when orally 
administered to mice. The acute toxicitiy (LD M ) of sodium heparin is 1,500 - 2,000 mg/kg when intra- 
venously injected to mice. 



Examples 

The following examples will illustrate the present invention in further detail. 



Preparation 1 
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Preparation of chondroitin polysulfate from chondroitin sulfate 

Chondroitin sulfate (5g) was added tn o, OIilfT . . . 
After addition, the reaction m^re^^S at *tZ?£J£T Tf n * ' 25 ° C Wfth Sti ™9" 
5 period, the reaction soiution was graduaHy ^ VS^S^^ ■ t ^ M «» end * * e 
was gradually added calcium carbonate w th well ^rrinl Thl • t Sbrrin9 - T ° 1,16 resuttin 9 so,u *°n 
washed well with water. To the coSedTto^S Ttf" '"ZT" ™ e fiftered ° ff ' which - *•» were 
kept to stand overnight at 5 ^SSSTcSL L^l^ ^ <6 ° m,) - a " d * e «**" -as 
filtrate was adjusted to P H 10 with EST^X? TStST P "f *"» ■» wd off " and 

*5 Preparation 2 

Preparation of keratan polysulfate from keratan sulfate. 

- «» p^st- ^^^xz^r^r k a — — - ' - 

25 Lactose 300 mg 

Magnesium stearate 5 mg 

35 
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f2igH^4 Sodium salt of chondroitin sulfate 150 mg 
Com starch 45 mg 9 
Lactose 300 mg 
Magnesium stearate 5 mg 



Magnesium stearate 5 mg 
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The above ingredients are mixed according to the conventional procedure and filled in hard gelatine 
capsules. 



5 Formulation 6 Sodium salt of chondroi'tin polysulfate 300 mg 
Physiological saline q.s. to 10 ml. 



Formulation 7* Sodium heparin 25.000 units 
io Physiological saline q.s. to 10 ml. 



Formulation 8 Calcium heparin 5000 units 
Procain hydrochloride 10 mg 
rs Water q.s. to 10 ml 



Example 1_ (Inhibition of reverse transcriptase activity) 

20 Test substances were assayed for inhibition against the enzyme activity of reverse transcriptase 
(authentic sample) derived from Avian Myeloblastosis Virus (abbrev. AMV), a kind of retrovirus 
Five microliters of ( T A) n (template RNA), 4 ul of <dT) 12 . 18 (primer DNA), and 1 ul of water were mixed with 5 
ul of 0.5M Tris-HCI (pH 8.4) including 0.1 % triton X-100, 5 ul of 1nM-MgCI 2 , 5 ul of 20 mM-DDT, 5 ul of 
water, and PHJ-TTP (tritium labeled thymidine triphosphate). To this mixture, test substances in solutions 

25 (final concentrations: 1, 0.1, and 0.01 ug/ml, 5 ul) or buffer solutions (control. 5 ul) at various doses were 
added. Then, 5 ul (one unit) of the authentic reverse transcriptase derived from AMV was added and the 
reaction mixture was incubated at 37° C for 30 minutes. The reaction was stopped by addition of 
trichloroacetic acid, and after filtering the reaction mixture, the radioactivity of the polymerized ( 3 H-T)n 
retained on the filter was measured using a liquid scintilation counter. As the test substances, sodium 

30 dextran sulfate (molecular weight: 5000), same (molecular weight: 8000), same (molecular weight: 500000). 
fucoidin, x-carrageenan, X-carrageenan, and i-carrageenan were used. The results are shown in Figs. 1-7. 

Figs. 1-7 show that the enzyme inhibition increases with the increasing doses of the above test 
substances. 

35 

Example 2 (Inhibition of reverse transcriptase activity) 

The assay procedure of Example 1 was repeated using disrupted HTLV-III virions as a crude reverse 
transcriptase in order to evaluate the reverse transcriptase inhibitory effect of dextran sulfate (DS, molecular 
40 weight 7,000 - 8000, S-content 17 - 20 %). The result is shown in Fig. 8. 

Fig. 8 shows that DS has an inhibitory effect against the reverse transcriptase derived from AIDS-virus, 
HTLV-III. 



45 Example 3 (Anti-AIDS virus activity) 

To MT-4 cells (30 * 10Vml) cultured in RPMI-1640 medium containing 10 % bovine serum, was 
inoculated HTLV-III, and the suspension was incubated at 37 °C for I hour to cause the adsorption of the 
virus. The cell : virus ratio was 500:1. The cells were then washed, and cultured with or without various 

so doses of the test substances (same as those of Example 1) at 37 °C under 5 % C0 2 for 3 days, after which 
cell growth, viability, and percentage of infected cells were recorded. The infected cells were distinguished 
from the uninfected cells by indirect immuno-fluorescence method. Thus ; the cultured cells were fixed with 
cold methanol on a slide glass, reacted with antibody to the HTLV-lll-specific antigens, and further with the 
secondary antibody (having fluororescent label). The results are shown in Figs. 9-29, wherein, V, A and 

55 show the controls without virus, V, A and show the infection experiments with HTLV-III. The cell growth is 
indicated in number of cells, the viability (%) in number of viable cells x 100/number of total cells, and the 
infected cell rate (%) in number of fluororescent-positive cells * 100/number of total cells. 
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and were W^bTvTfJi^n T "° T W3S added to *• medium - *" e cells did not grow 

AIDS virus to host cells and viral proliferation 9 * ,V,t,eS a9a * nSt infection of 



Example 4 (Cytotoxicity) 



conducted Ito toow ZSSTS^VZ?**. V *>»°™g experiment was 

MT-4 cellar Touted Zor^ZT^an^ ^T** 1 ^ 3) W ° U ' d fnduCe 

Bcample 1 and 3 and theX * ^ *2 is w^ e reSrde^nf ^ * 'V* " h 
following Table. ^ or 06118 were recorded. The results are shown in the 



Substance 

(ug/ml) Cell number viability 
(xl O 4 cells/ml) (%) 



Sodium dextran sulfate (molecular weight: 5000, 

S-content: 13%) 

10 ° 121 93 

10 127 92 
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1 123 90 

0 124 87 

Sodium dextran sulfate „ (molecular weight: 7000. - 8000, 

S-content: 17 - 20%) 

100 130 94 

10 138 91 

10 120 90 

0 124 87 
Sodium dextran sulfate (molecular weight: 500,000 

S-content: 16%) 

100 126 86 

10 139 94 

1 124 88 

0 124 87 

Fucoidin 

100 71 93 

10 112 99 

1 141 92 

0 124 87 
ic-Carrageenan 80 % + X-Carragheenin 20 % 

100 111 92 

10 149 93 

1 147 93 
0 124 87 

X -Carrageenan 

100 83 94 
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147 
124 
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The above results show that the test substances have little cytotoxicity. " 
Exampte 5(«nhifaition of reverse transcriptase activity) 

chrondoitin porysurfate (S-content H.6 - ^T^Th^?-^^ ^ ntent 6-2 - 6.9 %), 

subs^ces. The S^SKT *~ - - — test 

substances is closely related to the number oT^^nC^^"^ 6 '' nhibitory <* *« 

the synthetic substances (e.g. condroitin po ylX^fand tail . r"*' 38 eviden «*» by the fact that 
natural substances (e.g. condroitin sulfated te^^S^ 8 "^ have «*W activity than the 

Example 6 (Anti-AiDS virus activity) 

number of cells endless of J^J^SZ, L£ 2T Z *" ** subsB »». *• «~~se In 

substance « not p*»«. ataos. i, of ,he esls^e CnS^' ™* * m °'««o ft* .hen *. «, 
on the mcrease fn the dose of the fee, sobstsoces Z ' . TV * dependina 

Toe sbove results also indicate awdTSneMo^T^ ?" ™" <*> UlrtScMly reduced. 
con»« had shonser mmm ^ J** S^ZS^SS^^ 
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Example 7 (Anti-AIDS virus activity) 



«J^K5 trSMt^T. £52 — - - -P*. 3- n. resu»s 

55 infection tests with virus. the COrrtrols Wlth °"t virus, and T , and ■ show the 
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Figs. 46 and 47 show that without heparin, the cells did not grow and were killed by viral infection, 
whereas depending on the increase in the dose of heparin, the number of cells and viability were 
maintained to that of control. It was also shown from Fig. 48 that when heparin was not present, almost all 
of the cells are infected, whereas depending on the increase in the dose of heparin, they become less 
susceptible to the viral infection. 



Example 8 (Cytotoxicity) 

As the anti-virus substances often show toxicity to the host cells, experiment was conducted to know 
whether or not heparin would induce such cytotoxicity. 

Without the virus, MT-4 cells were cultured in the same manner as in Example 4 except the test sample 
was heparin, and proliferation and viability of cells were recorded. The results are shown in the following 
Table. 



Heparin Cell number Viability 

(Pg/ml) (xlO 4 cells/ml) (%) 



100 133 94 

10 142 89 

1 143 91 

0 124 87 



The above results show that heparin has little cytotoxicity. 



Example 9 (Anti-AIDS activity) 

In order to examine the correlation between the anti-AIDS virus activity and the molecular structure 
(especially, molecular weight and S-content or number of sulfate group in this case) of various test 
substances including those used in Examples 1 - 7, the anti-AIDS activities were evaluated for the various 
naturally occurring polysaccharides, polysaccharides having sulfate group, mucopolysaccharides, 
mucopolysaccharide sulfate, and mucopolysaccharide polysulfate. Further, similar experiments were carried 
out with various other sulfates which were synthetically obtained. The experimental procedures employed 
are identical to that in preceding experiments. The cultured MT-4 cells were infected with HTLV-III and the 
inhibitory effects of various test subsutances on the infected cell rate (number of fluorescent cell * 100/ 
total cell, %) were determined at 6th day. The results are shown in the following Table. 
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5) Other polysaccharides 

activto™ * PeCBn ' ^ aCid « inu,in ' ^"ose, and methy.ceHu.osa showed any anti-AIDS virus 

sulfate group showed no anti-AIDS acfiv«£ FuXTj ?J£l£> ^? 6CU,ar W6l9ht Substen «* without 
content (number of sulfate group) of the motaeS?" was inte "s»ied with increasing S- 

*ere was no effect at all in ttj S^c^^S h^LT^ t0 ^ re,at, '° n ^ ** motecu,ar 
5.000 and higher, the increase of the i wlS ZLZT"'* **** m ° leCU,ar Wei 9 hte of 
e.g. dextran sulfate. we ' 9ht d,d not affec * *e anti-AIDS virus activity as seen in 

^^Z^ ° f —"—'"» * before known activities of ^saccharide 

ha jrzz zs e x issz^j*?s: r sht and ** su,fate « «— - 

invention that the dextran suHate with lowefmoSaf w2L ^ eV ' denCe obtained in persent 
.mportant in developing it as a medicament to pnZZT^TZ^T is extre ™'y 

Among the above test substances those w^T^ ^ ^ V * viral disea se- 
dextran sulfate. X-carrageenan. *™ 9 anti-AIDS virus activities are 

chondroi«n-4-su,fate and -6-suifate, heparin. ^^^^^0^^ ^ 



&222Eje 10 (Anti-Friend ieukemia virus (F-MuLV) activity 
(Procedure 1) 



30 



35 



AO 



45 



60 



55 



dish at 5 x 10 * ce.^(2 q m«,.!Sn3mo^g u^SS^^" adhesi - *™ a 35^ 

concentrations of the test substance (1 E2£ JSS mil^ 3 ¥ * h ° r without 
cells were cultured overnight On the following oav L IU ™J ""P" 8 * 0 " were charged, and the 
containing or not containing the above subs^L *1 Z 6 med,a were re P |ace d with those (2 ml) 
Progress the infection m^^^^^^T" T^'"^ for ftree ■*«■«• <£• * 
of v, ra replication was stopped by UV irnTd" a ti™ ^ fe * ^ *° medium - ■» progreSon 
and cultured for three days and the plaque formation ££££ I" 5 ^" 510 " ° f XOcelte (2 ml) was added 
observed. The number of plaques was laJSE ^ Part,C,e 0,Ml " ta '- ^ 
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Table 

5 

„ Anti-Freind leukemia virus activity by Procedure 1 

DS Number of plagues Inhibition 



TO 


(yg/ml) 


per dish 


(%) 




Control 


16 


(0) 




1 


14 


92 


75 


5 


12 


93 




10 


11 


93 


20 


50 


13 


92 




100 


6 


96 




1000 


0 


100 



25 



As observed from the above Table, DS inhibited 90 % or more the formation of plaque at the 
concentrations of 1 - 100 ug/l, indicating that the infection and replication of the virus was strongly inhibited. 
The plaque formation was not detected at 1 ,000 ug/ml of DS. 

DS at 1 - 100 ug/ml did not show any cytotoxicity to BALB 3T3 cells. 



(Procedure 2) 

Procedure 1 was repeated except that after adsorption of the virus in the medium without DS, the non- 
adsorbed viruses were removed and the culture was carried out in the medium (2 ml) containing or not 
containing DS. The results are shown in the following table. 
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Table 

A nti-Friend leukemia activity h y Procedure 2: 

Number of Inhibition 



70 



DS 



plaques 



75 



20 



25 



Control 


h«=j- uisn 
35 


m 

(0) 


0.01 


33 


6 


0.1 


19 


45 


1 


14 


61 


10 


17 


52 


100 


16 


54 


500 


0 


100 



4Q 



30 ^STS^'»#s=r»-~- 

virus (Oncovirinae) including ^Mu^ls^.^ the ^n!!f 'T*™ " nd rep,ication of *• oncogenic 

g mulv, as well as the cytolytic virus (Lentivirinae) including AIDS-virus. 

35 Claims 

attached ££££££ SZl^^^ 9 ^ * ,east «™ S-oxoacid group 
cally acceptable salt therSTo" 5TJSS£ re o?1 ° f '^L molecular "eight or a pharmafeuti? 
retroviruses. manufacture of a medicament for treatment of disease caused by 

I si u u s sss 2 22 srs r -5 fur* 1 9roup is «*> ^ ^ 

4. The use accSg * fSSrr N^^th? Jl2 2 E"2 * ^ ° r imln ° 9rou P (-NH-). 

AIDS. ATL, or Kawasaki disease Sad freatrnent is Prevention or therapy of PGL, ARC, 

HTLV-.II, LAV, and ARV 5 ' Where ' n * e human retroviruses are selected from HIVs such as 

andLwa^d^^^^T ^ ~ ^ *° ~«~ HW HTLV-II 

i ™ e e Z^^VSa\ *?EZl m "T* mm - retroviruses - 

virus and Friend murine leukemia virus retroviruses are selected from avian myeloblastosis 

retrod * **" Wherein - — treatment is prevention from the infection with 

11. The use according to claim 10, wherein the said retroviruses are hiv. 
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13. The use according to claim 1, wherein the said oligo-or polysaccharide is natural or synthetic 
polysaccharide sulfate ester or a pharmaceutically acceptable salt thereof. 

14. The use according to claim 13, wherein the said natural or synthetic oligo-or polysaccharide is a 
natural polysaccharide having at least one hydrogen sulfate group(-OS0 3 H) obtained from a plant or a 

s microorganism, or a synthetic polysaccharide having at least one hydrogen sulfate group(-OS0 3 H) formed 
by esterifying a polysaccharide obtained from a plant or a microorganism with sulfating agent, or a 
pharmaceutically acceptable salt thereof. 

15. The use according to claim 14, wherein the said synthetic polysaccharide is selected from dextran 
sulfate alginic acid sulfate, lentinan sulfate and pururan sulfate. 

70 16. The use according to claim 15, wherein the said dextran sulfate has a molecular wight between 500 

and 2,000,000, ordinarily between 2,000 and 300,000, preferably between 2,000 and 10,000 and most 

suitably between 3,000 and 8,000. 

17. The use according to claim 15, wherein the said dextran sulfate has a sulfur content between 5% 

and 22%, preferably between 10% and 20% and most suitably between 15% and 20%. 
is 18. The use according to claim 14, wherein the said natural polysaccharide is selected from car- 

rageenan, fucoidin. 

19. The use according to claim 13, wherein the said natural or synthetic oligo-or polysaccharide is a 
natural polysaccharide having at least one sulfo group(-S0 3 H) obtained from an animal, or a synthetic 
polysaccharide having at least one sulfo group(-S0 3 H) formed by esterifying a polysaccharide obtained from 

20 an animal with sulfating agent, or a pharmaceutically acceptable salt thereof. 

20. The use according to claim 19, wherein the said polysaccharide is a natural polysaccharide selected 
from mucopolysaccharide or a synthetic polysaccharide selected form mucopolysaccharide sulfate pro- 
duced by esterifying a natural mucopolysaccharide with a sulfating agent. 

21. The use according to^claim 19, wherein the said polysaccharide is heparin or a pharmaceutically 
25 acceptable salt thereof. 

22. The use according to claim 19, wherein the said polysaccharide is a natural polysaccharide selected 
from chondroitin sulfate, dermatan sulfate, heparitin sulfate, keratan sulfate, hyaluronic acid, teichronic acid, 
chitin and chitosan or synthetic polysaccharide selected from chondroitin poiysulfate, dermatan polysulfate, 
heparitin polysulfate, keratan polysulfate, hyaluronic acid sulfate, teichronic acid sulphate, chitin sulfate and 

ao chitosan sulfate, or a pharmaceutically acceptable salt thereof. 
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